ABSTRACT Background: Community-based Participatory Research (CBPR) can be challenging when community leaders and academic researchers have not previously co-led research or worked together with established rules guiding their relationships, roles, and respective functions. The objective of this investigation was to assess the processes and outcomes of the Building Collaborative Research Capacity Grant Program, sponsored by the Community Engagement Research Program of The Atlanta Clinical and Translational Science Institute and designed to foster CBPR.
INTRODUCTION

Community-based Participatory Research and Its Advantages
Community-based participatory research (CBPR) emphasizes community-academic partnerships and shared leadership in the planning, implementation, evaluation, and dissemination of initiatives. Among the advantages of CBPR are strengthened neighborhood-campus relationships, improved relevance of research questions, enhanced research recruitment, effective implementation, collective dissemination, and mutual benefit for a diverse group of stakeholders (Jagosh et al., 2012; Cargo & Mercer, 2008; Israel, Schulz, Parker & Becker, 1998; Israel, Eng, Schulz & Parker, 2005; Macaulay et al., 1998; O'Fallon & Dearry, 2002; Seifer & Sisco, 2006) . A tenet of CBPR is that researchers who want to conduct effective public health research must invest time and resources in building partnerships with community-based organizations (CBOs) and/or neighborhood residents who are gatekeepers to establishing and maintaining community buy-in, ownership, and sustainability. Ideally, community residents are equal or senior partners throughout the research process (Blumenthal, 2006) . increases confidence and empowerment, which, in turn, generates community-owned health interventions that are more effective in improving health (Wallerstein & Duran, 2006) . Partnership strategies for development of CBPR capacity have been evaluated through approaches ranging from qualitative stakeholder reflections to more rigorous, longitudinal designs. Tendulkar and colleagues assessed a seed-grant program to facilitate community-campus partnerships in clinical research by soliciting CBO and advisory board feedback following each funding cycle to identify lessons learned (Tendulkar et al., 2011) . Thompson et al . evaluated a small mini-grant program addressing cancer disparities through key informant interviews to assess perspectives of a community advisory board on the program with a focus on facilitators of sustainability (Thompson, Ondelacy, Godina & Coronado, 2010) . Flaman et al. measured chronic disease prevention capacities of community-based capacity building workshops at pre-, post-, and six-month follow-up (Flaman, Nykiforuk, Plotnikoff & Raine, 2010) . Semi-structured interviews were then conducted to identify facilitators and barriers to the participants' ability to practice what they learned. Finally, a capacity-building model of Allen et al. expanded evaluation strategies through use of mixed-method assessments (interviews, process notes, and surveys) on a program coupling CBOs to researchers to assess partnership perspectives and to track the success of collaborative grant submissions (Allen, Culhane-Pera, Pergament & Call, 2011) .
Evaluations of CBPR and Limitations
Evaluations of CBPR have yielded mixed results, partly because methodologies have not captured the complexity of programs or mechanisms of change. Jagosh et al. identified contextual determinants of CBPR success that include the ability to navigate conflict, negotiate, and build consensus collaboratively (Jagosh et al., 2012) . Among the results of successful partnerships are culturally and contextually tailored research, enhanced participant recruitment, and project sustainability. A meta-analysis of CBPR initiatives utilizing 46 instruments identified empowerment and community capacity measures among primary CBPR outcomes (Sandoval et al., 2012) .
The studies cited above represent the limited evolution of community and research partnership models that are rigorously assessed and demonstrate the need for in-depth evaluation of initiatives designed to foster CBPR and to assess scholarly outcomes of partnerships. The purpose of the present study was to describe assessment strategies and outcomes designed to evaluate the Building Collaborative Research Capacity Model (BCRCM) of the Community Engagement Research Program guided by the Atlanta Clinical and Translational Science Institute. The Building Collaborative Research Capacity Grant Program was designed to build CBO research capacities, facilitate CBOacademic research partnerships, and fund CBPR pilot projects designed to position partners to be competitive in application for larger grants. Figure 1 describes the BCRCM (Rogers et al., 2014) . Collaborative research capacity is defined as the skills, values, and resources needed to engage all partners equitably in the full research process. Review of the literature and experience in the conduct of CBPR informed identification of domains of collaborative research capacity that included the following: shared goals, attitudes toward collaboration, institutional factors, mutual respect, human and fiscal resources, partnering skills, and research skills. 
Conceptual Framework
The assessment and conceptual framework for the present study is based on CBPR and BCRCM described above and elsewhere (Rogers et al., 2014) . CBPR emphasizes an equal partnership, power sharing in decision-making, and data ownership between community and academic partners (Seifer, 2006) . This collaborative approach allows creation of interventions that are tailored to a community's needs and existing resources towards increased recruitment, retention, and sustainability. The Building Collaborative Research Capacity Grant Program allowed for assessment of the BCRCM in facilitation of CBPR partnerships through evaluation of partnership dynamics, contexts, and objective outcomes associated with the planning and execution of pilot research studies that were community-driven and partnered with academic researchers.
METHODS
Institutional Review Board Review and Exemption
The aims/objectives of this study were to: 1) measure the impact of the training and technical assistance (TA) on CBO representatives' knowledge, skills, and abilities to plan, implement, and evaluate initiatives addressing health disparities; 2) document community and researcher experiences, perceptions, and recommendations related to the BCRCM; and 3) evaluate the outcomes of facilitated partnerships. This study received an exempt review of evaluation methodology and instruments through the Morehouse School of Medicine Institutional Review Board (IRB, project identification code 131181-1).
Participants and Setting
The program funded four CBOs that were competitively selected from among 29 applicants in metropolitan Atlanta or southwest Georgia counties based on the health area of focus, innovation, and experience (Rogers et al., 2014) . Over a two-year period, each CBO received $30,000 to develop a research plan for a pilot study, attend workshops on building research capacity, and implement a pilot study with an academic partner toward submission of a grant proposal.
Community-Academic Researcher Partnerships: Formation and Development
Funded pilot studies and academic partners were: (Partnership A) a Hepatitis B screening, vaccination, and treatment program for the Vietnamese community partnered with an assistant professor of medicine who had an interest in vaccine medicine (Metropolitan Atlanta); (Partnership B) breast and cervical cancer screening behavior and messaging among masculine-identifying African American lesbians paired with an assistant professor of epidemiology who had an interest in cancer prevention (Metropolitan Atlanta); (Partnership C) a clinical trials program among cancer patients coupled with a preventive medicine physician who specialized in informed consent processes (Southwest Georgia); and (Partnership D) the engagement of clients in an HIV/AIDS program, partnered with a tenured professor who had a track record of HIV research among African Americans (Metropolitan Atlanta). IRB approval was obtained for evaluation of these research partnerships.
Capacity Building
CBOs participated in four workshops to build research skills and received TA to plan their pilot study with their matched academic researcher. Training consisted of four workshops totaling 24 hours. One-day workshops were facilitated by a doctorate-level public health specialist. Topics included 1) Community Assessment, 2) Program Planning, 3) Evaluation and Research, and 4) Grant Writing. Following the workshops, CBO representatives, in collaboration with an academic researcher, were expected to conduct the pilot study and to develop grant proposals to address a community-identified health disparity.
During implementation of the pilot study, structured TA was provided to all CBOs and academic research partners through monthly teleconferences and e-mail check-ins. TA was facilitated by the public health specialist leading the capacity-building workshops. The purpose of TA was to provide updated information on project requirements, inquire about progress of the project, answer questions, and address any challenges or concerns. TA activities, tailored to meet the needs of the partners, varied across partnerships and were provided upon request.
Assessment/Survey Instruments
The program's evaluation team developed a pre-and postsurvey to assess the effect of the training and TA on the knowledge and skills of the CBO representatives to plan, implement, and evaluate initiatives addressing health disparities. CBO representatives completed a face-to-face, self-administered paper survey prior to the training series (baseline) and at the end of the training series (post-test). Self-reported competencies in community assessment, program planning, evaluation and research, and grant writing were assessed on a 5-point Likert scale (1=None, 2=Little, 3=Some, 4=A Lot and 5=Extensive). Seven key informant interviews were conducted with researchers and CBO representatives to identify experiences, perceptions, and recommendations related to the BCRCM and its implementation. Interviews were conducted by use of a standardized script.
Statistical Analysis
For each construct, the mean score was calculated from corresponding survey items, and a paired t-test was used for comparison of pre-and post-test results on community assessment, program planning, evaluation/research, and skills for writing grant proposals. To gauge progress toward increased capacities, survey questions were analyzed, comparing frequency and means for each variable from the pre-and post-surveys. Data analysis was conducted with PASW SPSS 18.0.
Analysis of key informant interviews was preceded by transcription of interviews. Interviews were manually coded by at least two researchers. Once responses were independently coded, evaluation team members met to consolidate findings toward thematic analysis (Braun & Clarke, 2014) . Instances of theme discrepancy were discussed until a consensus was reached. To guide analysis of the results, key themes were determined following coder consensus.
RESULTS
Qualitative interview results, survey results, and observations from TA document reviews were detailed by domains of collaborative research developed through the peer-reviewed literature and program implementation that included: research skills, attitudes toward collaboration, shared goals, institutional factors, mutual respect, human and fiscal resources, and partnering skills. Results were described by evaluation objective and associated domain in the sections that follow. Quotes demonstrating CBO and academic partner perspectives, by selected domains, are included in Table 2 . 
Attitudes toward Collaboration
Results of key informant interviews demonstrated that academic researchers brought research skills to the partnership. One academic research partner described her role as "partner in helping [the CBO] to determine what their objectives were going to be, TA provider in helping them to develop measures in instruments, grant writer helping them to write at least one additional grant and research lead in that I was able to obtain the IRB approvals and help take the lead on analysis and really guiding the research component." Academic researchers also gained research skills. Some described gaining insights in how to tailor data collection methods for a new population. One gained program-facilitated skills in cognitive interviewing methodology.
Shared Goals
Shared goals that represent mutual benefit to community and research partners are a prerequisite for partnership formation and sustainability (Tendulkar et al., 2011; Allen, Culhane-Pera, Pergament & Call, 2010; Jagosh et al., 2011) . For this domain, three major themes emerged from key informant interviews. First, both CBOs and academic research partners expressed interest in learning about the population served by the CBO. CBOs wanted to learn in order to serve communities better; and academic researchers felt that learning, through CBO partnership, made their research more meaningful. Second, a shared interest in pursuing additional grant funding was expressed, as both would benefit from garnering fiscal resources to further their missions. Third, all partners were interested in dissemination of pilot study research, with some CBOs presenting their findings to community and academic audiences. One academic researcher worked with the CBO partner on a research manuscript.
Institutional Factors
Individual attitudes and organizational cultures can serve as facilitators or barriers to community-engaged research partnerships. These attitudes may be influenced, in part, by perceived benefits that could be gained through the partnership (Tendulkar et All CBO respondents indicated that challenges getting the projects approved by the ethics committee were an unanticipated drawback and represented an organizational barrier to timely collaboration. Content analysis of TA meeting notes also showed that navigating the IRB process, obtaining associated approval, and amending protocols presented challenges to the partnerships. Although the overall study was granted an IRB waiver, each subsequently developed pilot study conceptualized by CBO-academic partners required independent IRB review. Most notably, the need to get Federal Wide Assurances (FWAs) for CBOs, which involved fees and added time, stressed resources and delayed the start of data collection in the pilot studies. Explaining the IRB research requirements and timelines to non-academic stakeholders who were ready to begin the collaborative work was also challenging. Some of these difficulties stemmed from university cultures and structures at odds with how CBOs were accustomed to functioning. Both academic researchers and CBOs were new to this process.
Mutual Respect
Mutual respect refers to the process through which a positive rapport between partners is developed by building trust, negotiating boundaries, and acknowledging partner needs and contributions (Dobransky-Fasiska et al., 2009; Minkler & Wallerstein, 2003; Brenner & Manice, 2011) . Academic researchers and CBOs agreed that their partners respected their opinions and were not too demanding. When asked whether they trusted their partner, answers varied from agree (66.7%) to strongly agree (33.3%). Most participants felt comfortable approaching their partners to ask questions. Two themes associated with this domain emerged from the qualitative key informant interviews. First, CBOs sought out their academic research partners' expertise for projects beyond the one funded through the program, and, most often, related to evaluation. Second, respect flowed, at least in part, from compatibility. CBOs and academic researchers reported different levels of satisfaction with the matching of researchers to CBOs. Some saw a natural compatibility, but others thought that the match was poor due to lack of academic researcher familiarity with a particular community and/or inability to form a strong working relationship.
Human and Fiscal Resources
Shared human and fiscal resources, including sufficient staff and funding to accomplish research projects, are necessary for successful partnerships (Thompson, Ondelacy, Godina & Coronado, 2010; MacPhee, 2009; Minkler & Wallerstein, 2003; Brenner & Manice, 2011; Andrews, Newman, Meadows, Cox & Bunting, 2010; Browne et al., 2009 ). The grant provided funding to the CBOs, and selection criteria mandated that their staff devote time to the partnership. Despite this, a priori commitment and provision of external funding, challenges with human resources were common. First, key informant interviews reflected that time was a challenge, particularly with respect to unanticipated IRB delays that made research projects launch later than anticipated. Sustaining commitment to the project was also a challenge, exacerbated, to some extent, by organizational instability and staff turnover. During the project, one CBO discontinued operations due to fiscal challenges; another had staff members either leave or take on different roles that reduced their available time on the project. In another partnership, the researcher left the university, and a new academic partner was engaged, mid-project. The CBO noted that, although the transition in academic research partner required a few months, it was a positive experience overall. Two of the projects utilized students to assist with the work, which facilitated project completion. Two CBOs received additional non-research funding due to program collaboration.
Partnering Skills
In the domain of partnering skills, a theme that emerged from the key informant interviews was the importance of well-functioning communication or lack thereof between CBO staff and academic researchers. Some groups met regularly face-to-face and utilized email intensely; others struggled with effective communication. In addition, followthrough on negotiated tasks and responsibilities, or lack thereof, was considered to be key to effective partnerships.
Partnership Outcomes
Each partnership had inherent characteristics, based on partnership function, which affected the outcomes they attained. Table 4 summarizes partnership characteristics and outcomes. The CBO in Partnership A received IRB approval quickly and also had pre-existing human resource capacity, allowing them to launch their pilot study and collect and enter a large amount of data quickly. The academic research partner provided data analysis support, and these elements allowed the CBO to achieve the projected deliverables, including the submission of a manuscript to a journal. Despite Partnership B's longest delay for IRB approval, deliverables were driven largely by the CBO even during that time. They used the process as a learning opportunity and presented what they learned at conferences before collecting data. Once IRB approval was obtained and, coincidentally, a new academic research partner was matched, the partnership worked on grant proposals. Partnership C was characterized by the CBO's promising initial proposal; however, the challenges with participant recruitment did not allow for strong pilot study results to support subsequent deliverables. Partnership D had the fewest outcomes due to dissolving of the CBO while in the pilot study phase. This prevented them from producing any subsequent deliverables. The partnership, though, was strong and had the potential to be productive had the CBO continued to exist. 
DISCUSSION
Program evaluation through the seven identified domains of collaborative research demonstrated that perceptions held by each community and academic research partner prior to partnership formation and CBO-developed research skills and partnership dynamics during the partnership should be comprehensively assessed to gauge partnership success in development of research grants (Rogers et al., 2014) . Through granting monies to the CBOs, rather than to the academic partners, and providing them with targeted building of research capacity, they were better positioned as senior partners, an approach that is documented in the literature (Thompson, Ondelacy, Godina & Coronado, 2010) .
Previous studies have demonstrated that CBO training in the planning, development, and conduct of research facilitates bridging of power imbalances toward effective CBPR (Allen, Culhane-Pera, Pergament & Call, 2010; DobranskyFasiska et al., 2009; Baiardi, Brush & Lapides, 2010) . Workshops for building of research capacity were designed to prepare CBOs for engaging in pilot research studies with their academic partners through improved research skills. The greatest gains were in program planning and community assessment, with skills gained in the systematic identification and prioritization of health issues, understanding theories that strengthen conceptual frameworks, and the development of evaluation approaches for research grant applications. CBOs recommended adjusting the program training to allow for more practical application of concepts, potentially infusing working sessions into each training session to facilitate partner discussions of theories and concepts and their application to their research project design and implementation.
Each community-campus partnership dyad had distinctive dynamics that were noteworthy in gauging their progress. All partners expressed shared goals in addressing community health, research grant development, and dissemination of pilot study results. Mutual respect was also at the core of their reflections on partnerships, with most indicating that they were respectfully heard, the demands made of them were reasonable, and their skills were acknowledged (Tendulkar et al., 2011; Dobransky-Fasiska et al., 2009; Pivek & Goelman, 2011) . Broadly recognized human and fiscal resource challenges were acknowledged, and partner skills varied, with communication and followthrough as priority issues. The program evaluation demonstrated that shared goals, mutual respect, and positive attitudes toward collaboration were a foundation upon which to build research partnerships, but this foundation may be challenged by organizational concerns related to IRB navigation that may serve as structural barriers. These results confirm claims by Jagosh et al. (2012) that contextual determinants affect CBPR outcomes. The BCRCM also expands upon recent assessments of other community grant programs through its focus on processes associated with CBO capacity building and on longitudinal tracking of outcomes -from pilot study project development to submission of research grant proposals (Thompson, Ondelacy, Godina & Coronado, 2010; Flaman, Nykiforuk, Plotnikoff & Raine, 2010; Allen, Culhane-Pera, Pergament & Call, 2011) .
Challenges in Implementation
The IRB process presented challenges, presenting a structural barrier to timely implementation of research. The FWA required of all CBOs engaged in research conducted and reviewed by academic institution IRBs was timeconsuming, with costs and delays that were not anticipated. TA logs and related documentation indicated that roles of the academic research partners largely influenced how IRBrelated issues affected the relationships between CBOs, academic research partners, and research outcomes. Those partnerships in which the academic research partner led the IRB process and educated the CBO on the process received approval faster than those in which the academic research partner expected the CBO to understand the process and take a lead role in preparing the protocol. Academic partners with community-based experience were also better able to navigate the IRB in a way that minimized CBO frustration. The importance of ethics education and understanding the IRB, beyond communities knowing what they "sign-up" for when participating in clinical trials, has been heightened as federally funded research programs prioritize communityengaged research, where communities not only advise or participate, but may lead or co-lead research and is confirmed by the variance in navigation of each CBOacademic researcher dyad of the IRB processes in this study (Hood, Brewer, Jackson & Wewers, 2010; "Clinical and Translational Science Award," 2011) . While no standard exists, recent efforts have begun to amass emerging bestpractices in navigation of IRBs in proposed and executed community-engaged research (Geller, Boyce, Ford & Sugarman, 2010; Anderson et al., 2012) .
For this study, there are several limitations. First, changes in capacities were self-reported by CBO representatives participating in the program and completing the workshops on building research capacity. Thus, this assessment may not comprehensively reflect the CBOs organizational strengths to plan, implement, and evaluate their interventions. Second, the problem of staff turnover in longitudinal capacity-building is well recognized, and we do not know whether staff turnover resulted in an underestimation or overestimation of the research capacity enhancement observed among the CBOs (Henry Akintobi, Goodin, Trammel, Collins & Blumenthal, 2011) . Third, we reported summary scores of knowledge, skills, and abilities with a relatively small number of respondents in each survey (three of four CBOs) who were not matched (pre-to post-test) due to staff turnover and attrition.
This model and assessment expands the literature through a model of CBPR research facilitation processes and outcomes that monitors: 1) changes in research capacities, 2) community-campus partner perceptions of the CBPR capacity-building model, and 3) the outcomes of facilitated partnerships. Below are five recommendations from our shared experience in collaborating with CBOs in the initiative:
• Adopt practical, hands-on learning opportunities that allow for the rapid or immediate application of theoretical frameworks and related topics • Infuse ethics and IRB education specifically related to community-engaged research for both CBOs and their academic research partners with thoughtful guidance. Evaluation of CBPR approaches and the associated partnerships can be challenging when 1) community members have not previously led research initiatives regarding their health priorities, or 2) academic, agency, and neighborhood experts have not historically worked together as a single body with established rules guiding roles and function (Allen, Culhane-Pera, Pergament & Call, 2011; Allen, Culhane-Pera, Pergament & Call, 2010; Henry Akintobi, Goodin, Trammel, Collins & Blumenthal, 2011; Green et al., 1995a,b) . Evaluation results for the Building Collaborative Research Capacity Grant Program contribute to the literature through the comprehensive assessment of a model designed to bridge the gap between communities and academic researchers towards effective community-engaged research.
CONCLUSIONS
The present evaluation included qualitative and quantitative assessment of model domains, barriers and facilitators of partnerships, and outcomes of strategies for building research capacity. The processes and outcomes reported here provide insights on the dimensions germane to facilitating collaborative community-engaged research partnerships and those to anticipate and consider in assessing outcomes. Future research could test this collaborative research model and generate data to improve dimensions of successful community and academic collaboration.
